We consider a countable number of independent random uniform Unes in the hyperbolic plane (in the sense of the theory of geometrical probability) wbich divide the plane into an infinite number of convex polygonal regions. The main purpose of the paper is to compute the mean number of sides, the mean perímeter, the mean àrea and the second order moments of these quantities of such polygonal regions. In [12] one of the present authors studied the same problem for the hyperbolic plane. He considers first the regions into which a fixed circle of radius r is divided by n random lines and then takes the limit of the expected vàlues correspondíng to these regions as n and r tend to infinity in such a way that n /r tends to a finite constant.
The lemmas of Section 3 show that, instead of the circle of the example above, we may take any convex domain which expands to the whole plane; the limits of the expected vàlues do not depend on the shape of these convex domains.
Random Unes in the Endidean and hyperbolic plane: compilation of known formulas
The formulas and results of this section can be seen in [11] . Consider the plane of constant curvature k^O. Let p, <^ be the polar coordinates (or "geodèsic" polar coordinates) of thefoot of the perpendicular from the origin to the line G (Figure 2) . Then, the density for the Unes is (2.1) dG -i:osk*pdpf\d(f>.
Figun 2
The measure of a set of Unes is deñned as the integral of dG over the set and it is the imique, up to a constant factor, which is invariantundermotioos in H(A;).
For the Euclidean plane, fc « 0, we have (2.2) dG-dpAd^ and for the hyperbolic plane, fc >• -1, since cos ix » cosh x, we have (2.3) dG-coshpdpAd^ (p2íO, 0^<t>^2n).
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If the Une G is determined by the abscissa x of the intersection point P oi G with a fixed Une Ox through the origin O (Figure 2 ) and the angle 9 betwecn G and Ox, an easy change of coordinates yields (2. 4) í/G -sin e dxAdO (0^6^ n).
This expression for the density of lines holds for any k. However, for i k = -1, there are Unes G (forming a set of measure oo) which do not intersect Ox, so that the coordinate system x,9 is not admissible for all the lines of the hyperbolic plane.
From (2.4) we deduce the following mean vàlues referring to the angle 0 between a fixed Une and a random Une G which intersects the Une: Notice, moreover that ff\d) = ^n^ -2. These mean vàlues will be uscd later.
With the density (2.1) one can prové that the measure of the set of Unes which intersect a convex domain ÍCQ is equal to the perimeter LQ of JCQ ( -length of the boundary dK^), that is (2.6) L.o./''"'""
Henee, if X c XQ is a convex domain of perimeter L, the probability that a random line intersectingXo also intersects K is L/LQ (independent of the position of K within Ko) and, therefore, given n random lines intersecting Kg, the number m of these Unes hitting X has a binomial distribution (n,LIL(,) and its mean valué is where FQ is the àrea of KQ. Henee, the mean valué of s is (2.9) EgJis)~nFJLo.
Assuming that KQ expands to the whole plane H(k), in a sense that wiU be made precise in the next section, and that n -» oo in such a way that For simplicity, in the case of the hyperbolic plañe instead of convex domains, we shall always restrict ourselves to the so-called A-convex domains, or domains which are convex with respect to horocycles (í.e., such that for each pair of points A,B bclonging to the domain, the entire segments of the two horocycles AB also belong to the domain) (see [13] ). Any /i-convex domain is convex, but the converse is not true. If the boundary dK(¡ is smooth, the necessary and sufücient condition for /t-convexity is that the curvature of d^o (geodèsic curvature) satisñes the condition K, ^ 1. For instance, the circles are all h-convex. The Gauss-Bonnet formula (2.17) tben gives lim,^., (FQ /LQ) ^ 1 and henee, taking (3.3) into account we have that for all /i-convex domains which expand to the whole hyperbolic plane, ( 
3.4)
"»r?íT=^-Further, for fi-convex domains the diameter DQ and the perimeter LQ satisfy the inequality LQ ^ 4 sinh^Dg (see [14] ) and thus Though wc have proved (3.4) and (3.5) for /i-convex domains with a smooth boundary, since any convex domain may be approximated by convex domains with smooth boundaries and FQ, LQ, DQ are continuous functionals, it foUows that (3.4) and (3.5) hold for any /i-convex domain. We conjecture that (3.4) and (3.5) hold for any family of convex domains. (not necessarily A-convex) which expand to the whole hyperbolic plane. However the proof seems to be rather involved, so we shall restríct attention to A-convex domains. As a matter of fact it would be suficient to consider the family of circles of radius t, but we think that it is worthwhile to point out theindependence of the shape of Xo(0 for the límits of Sections 4 and 5.
We can state the following result.
Lemma 2. In the hyperbolic plane, given a family of A-convex domains Xo(0 such that K^t) expands to the whole plane as (-»oo, then the Relations (3.4) and (3.5) hold.
Notice that (3.1) and (3.4) can be condensed into Using (2.15), one can easily verify (3.6) when Xo(0 is a circle of radius (.
First mean valoes
Let XQ be a convex domain of H{k). Let FQ be the àrea and LQ the perimeter of Ko' Let G|(í B 1,2, • ••, n) be n Unes which intersect KQ and let V be the number of intersection points GiCtGj which are inside KQ» We want to compute the integral Assuming that Ko(t) expands to the whole plane H(k) as (-»oo with the Condition (4.10), the mean number of regions per unit àrea will be (using (4.13) and (3.6)) ( 
5.3) lim -^»lim(-/ +-JL ii + 4") -in^'+\^W
and henee the limit of the mean àrea A of the regions into which Ko is partitioned is As in (4.11) and (4.14) the limit (5.3) (and henee (5.4)), Hice the foUowing limits (5.6) and (5.7) are limits "in probability", i.e., the equality occurs with probability one. Finally, if s, is the length of the chord Gi n KQ, the sum of the perimeters of the región^, for a given set of Unes Gi, G2,-",G, which cut K^ is 2£sj + Lo ((a l,2,--sn)and thus
Let now
E>(L)^lim 2l5, + Lo_,.^2l5,/n-HLo/H ,:" V/n + 1 + l/n and, sjnce lim,^ JLo/n) =-2M, lim,-,"(V/n) -}rA/2|fe|*, lim,^"[Is,/n] = limit of the mean length of the chords G, n KQ =» lim,^"(nf o/í-o) = ÍI/| fc |*. we get
The limit second order moments £*(i4'), E*{AL), E*(L'),--for regions, are known for the Euclidean plane, because they coincide with the second order moments for polygons and they have been given by Miles ([4] , [5] ). For the hyperbolic plane we only know E*(Á^) and we have E*(A^) < oo if and only if A > i(cf. [12] ). Moreover, for the hyperbolic plane we do not know if these limit second order moments are dependent or not on the shape of the expanding domain K(^t).
Mean vàlues for pdygons determined by random linea
Consider the Poisson Une system descríbed in Sections2and 4, which partitions H(k) Into an aggregate T of random convex polygons. Our object is now to investígate some mean vàlues of certain quantities Z attached to each polygon, the bàsic ones being the àrea A, the perimeter L and the number of sides (or vértices) N.
To this end, the natural way should be to consider first the subaggregate of polygons T; having at least one point in common with K^t) and then make t-*ao. However in this case it seems to be difBcult to compute directly the empíric averages £,Z/£,1 (Z^ • sum of Z-values for the polygons of T,) and we must follow an indirect method which makes neoessary the introduction of certain assumptions.
Let Fz,iz) (z ís a particular valué of Z) be the empiric distribution function of Z for the fínite aggregate T, (F2,,(z) depends on the way of selecting the random polygons). Then we make the assumption that for each Z there exists a distribution function Fz(z) such that Fj/z) tends almost surely to Fz(z) as / -» oo and, moreover, the empiric averages £^/Z,l converge almost surely to the ergodic mean ¡ZF^dz).
For details about these assumptions and their proof for the Euclidean plañe, together with some deep reasons for their plausibility in general, see Miles ([4], [5], [6] and [8]).
We will fírst consider the following mean valúes, depending of the way of selecting the random polygons.
(a) Select at random a point on the plañe and consider the valué of Z of the polygon which contains the point. The corresponding mean valué will be denoted hy E^(Z),Z = A, L,N.
(b) Select a vértex at random (i.e., an intersection point of two Unes) and, with probabilíty I, select one of the four polygons having this vértex. This procedure gives rise to the mean valúes which we will denote by E/^Z).
(c) Select at random a point on one of the lines and then, with probability i, select one of the two polygons which contain the point in its boundary. We cali £f.(Z) the corresponding mean valué.
Of course these mean valúes presuppose that the stated selections are meaningful, in particular, the assumption that it is meaningful to select a random vértex of T.
We prooeed to compute these mean valúes.
Method (a). Given a random Une G, the intersection points of G with the lines Gi, Gj,"-of the Poisson Une system which determines T are distributed according to a Poisson distribution of parameter A. Therefore, given a random point P on the plañe and a random Une G through P, the probability that the distanoe from P to the first intersection point of G with T lies in the interval p P + dp(p^ 0), is (6.1) Xe-^'dp.
According to (2.14) the área of the polygon which contains P will be Since p and a are independent, taking (2.5) into account, we have ^sin k*p\ (6.6) = (nXIlk*) f " f" e-%mk*pdp/\d<f>. Let dF{A,N,L) denote the probability that a random polygon of T has àrea between A and A + dA, perímeter between L and L + dL and has N vértices. Here the method of sampling a random polygon has the following sense: we consider first the finite number of polygons which intersect a convex (or A-convex) domain K^^t), all equally likely; for this finite set the probability dF,(A,N,L) has a well-defíned meaning and then dF(A,N,L) is the limit value of this probability as (-» 00, so that Ko(t) expands to the whole plane H(k). Our assumption is that this limit exists almost surely.
Sínce the probability that a randomly chosen point on the plane belongs to a polygon of àrea A is proportional to A (i.e., the probability of choodng a polygon of àrea A by method (a) is proportional to A), we have the equation This assumption supposes that "edge effects" are negligible, a fact that is surely true for the Euclídean plane, but which should be ínteresting to prové for the hyperbolic plane. Accepting (7.9), then (7.8) gives This equation, together with the system (7.6) and the vàlues of Section 6 give the result 
